The notion of nudge effects was investigated in two field experiments which focused on influencing customers' purchases by manipulating the location and availability of food in a University canteen setting. Study 1 manipulated the location of fruit and confectionary. Study 2 restricted the types of bread (i.e. brown only not white) that customers could choose for their sandwiches. The results of the Study1 showed that the fruit sales increased when positioned away from the checkouts. The majority of interviewed customers bought fruit intentionally but those who bought confectionary did it on impulse. In the Study 2, a restricted choice of baguettes did not reduce sales, with customers simply buying more brown baguettes. This increase did not persist after the intervention. Simple changes in the location and availability of food items can nudge the customers' purchases towards the choice of healthier options. There may be different processes that guide the purchase of fruit (intention/deliberation) and confectionary (impulse/reflex).
Introduction
Research indicates that when individuals are not required to commit to dietary change, they seem unable to change what they eat in a sustained way (Kumanyika, Bowen, Rolls et al., 2000) . Similarly, the rise in obesity and dietary related chronic conditions such as diabetes and coronary heart disease (WHO, 2003; NHES I; NHAHES IV: NHS, 2009) illustrates how unhealthy dietary habits can be resistant to manipulation. Yet, this is not the whole picture. A recent review of dietary change within randomised control trials (Chapman, 2010) supports the view that successful dietary change is possible, provided that individuals are highly motivated, are given a large amount of support during the intervention and actively strive to achieve their goals. Furthermore, studies of a diverse non-clinical sample (Chapman & Ogden, 2009; Chapman & Ogden, 2010) indicate that dietary changes are highly prevalent, sometimes unintentional and often experienced without an individuals' active involvement. For example, participants reported frequently making small changes to their diet such as a reduction in sugar or an increase in fruit and vegetables with minimal effort and planning. This type of change finds reflection in the nudge effects described by Thaler and Sunstein (2008) where individuals are nudged inconspicuously towards making choices that protect their health.
The research that precedes the nudge literature has aimed to investigate the effectiveness of interventions, which target populations, rather than the individual. These interventions have been conducted in microenvironments such as schools, workplaces, restaurants, grocery stores and in macroenvironments e.g. fortification of breads and grains with folic acid in the USA (Seymour, Yaroch, Serdula et al., 2004) . A recent review of interventions in microenvironments (Stubenitsky, Aaron, Catt et al., 2002) categorized intervention strategies used in workplaces, universities, grocery stores and restaurants into information , incentives, availability and access. Information strategies included signs, posters, labels, shelf tags, menu symbols, flyers, booklets, TV, radio and newspaper advertisements. Incentive strategies included price reductions and promotions. Availability strategies included changing catering practices, recipes, and preparation methods, while access strategies included changing the location of items and bringing items to customers. The authors concluded that nutrition interventions had the greatest impact when they were conducted in 'limited access' sites, i.e. workplaces and universities, as opposed to grocery stores, as it was easier to maneuver customers towards making healthier choices. When perceived from the perspective of an individual, environmental interventions that focus on reduced availability and/or changed access to food items can be conceptualized as a result of nudging strategies developed purposefully by the local or a national authority.
One frequent focus of environmental interventions has been the promotion of fruit and vegetable consumption and reduction of confectionary intake (defined as food or drink that is calorie-dense and high in refined sugar) mainly through providing customers with nutrition information and offering them price reductions (e. g. Jeffery, French, Raether et al., 1994) . However, there have also been interventions that used only availability and access to influence customers' choices (e. g. 13). In Hoerr and Louden's (1993) study, the latter strategies have been shown to be more effective than using information strategy. The authors tested the effect on sales in vending machines of the increased availability of high nutritional quality snacks in year 2 of the intervention versus providing additional nutrition information above each item in year 3. These interventions did not explore whether a strategy of changed location on it's own would influence customers' purchasing habits. For example, would changes in the location of fruit and confectionary make a difference in sales? The retail business has long been aware of the value of the space adjacent to checkouts as a place where the customer is 'forced' to look at the merchandise with the objective of tempting them to buy the offered items (Levy & Weitz, 2004) . The notion that customers are prone to impromptu purchases at the checkout had been supported in literature (e.g. Rook & Fisher, 1995; Huddleston, Whipple & VanAuken, 2004) . A substantial body of research has been devoted to the phenomenon of impulse buying, defined as making unplanned and sudden purchases, which are initiated on the spot, and are accompanied by powerful urges and feelings of pleasure and excitement (Rook, 1997) . Impulsive purchases are often triggered by the shopping environment (Beatty & Farrell, 1998) . The items sold at checkouts are positioned intentionally to trigger impulse buying. The items encountered most frequently at checkouts are magazines, chewing gum, confectionary, soft drinks and batteries (Front End Focus, 2008) . These minor changes in the micro environment find reflection in the nudge theory and nudge strategies which usually consist of covert interventions that aim to change behaviour in subtle ways (Just & Payne, 2009 ), To date, however, there are no published studies testing the effect of nudging changes in eating behavior by locating fruit at the checkouts and removing the confectionary from the checkout area. This could be due to commercial interests that dictate maximizing profit from sales regardless of the long term consequences for the health of the population.
In line with this emphasis on population-based intervention, the present paper reports the results from two experimental studies, which highlighted the impact of nudging in dietary behaviour with a focus on two aspects of the environment: the location of food (close to or away from the checkout) and the availability of food. In particular, the study aimed to assess whether manipulating these variables impacted upon the sales of fruit, confectionary and type of baguette (white vs brown) and also explored whether purchases of confectionary and fruit, following the intervention, were governed by impulse or whether they were made intentionally.
Study 1. The Impact of Location on the Sales of Fruit and Confectionary

Method
Ethical approval for both studies was obtained through the University Ethics Committee and the intervention took place in January -February 2009.
Design
An experimental ABA design -repeated measures -was used with the intervention lasting 3 weeks (A: Week 1 / B: Week 2 / A: Week 3). During this time the location of selected food items in the university canteen was manipulated in order to influence the consumers' purchases (near the checkout vs away from the checkout). A qualitative component was included in the study in the form of interviews conducted with 12 customers each day of the intervention to explore the reasons for their food purchases.
Procedure
Week 1, Monday to Friday: Confectionary comprising of Kit Kats (chocolate biscuits) and assorted sweet biscuits were located by the checkouts; a basket with assorted fruit was located on a sideboard, away from the checkouts.
Week 2, Monday to Friday: Fruit basket was located by the checkouts; confectionary was located on the sideboard, away from the checkouts.
Week 3, Wednesday, Thursday, Friday, Monday and Tuesday (intervention was delayed due to university closure on Monday and Tuesday caused by heavy snow conditions): Confectionary were repositioned back by the checkouts and fruit was repositioned on the sideboard, away from the checkouts.
Analysis
Data was collected in the form of food items purchased on the basis of till data. The sales of fruit and confectionary were analysed using chi-square.
Outcome variable
Weekly sales of the targeted items: fruit and confectionary.
Qualitative component
Participants
For the qualitative component, 183 consumers in University canteen who bought Kit Kats, sweet biscuits, fruit or none of the above between 12noon and 2pm of every day of the intervention were approached and asked to participate in the study. Three customers declined, 180 customers agreed to take part in the study (98.4%). The researcher approached potential participants as they proceeded through checkout if they satisfied inclusion criteria. All students, visitors as well as academic, administrative and maintenance staff were included. The canteen employees were excluded. Customers who bought confectionary items or fruit as a snack rather than as a part of their lunch were not approached to give an interview, as their needs and intentions would have been different to the customers who bought fruit or confectionary in addition to another lunch item i.e. a sandwich or a hot meal option. The customers who bought both confectionary and fruit were not approached to give an interview either as they didn't have to make a choice between these two items.
Interview schedule
Twelve interviews were conducted on each day of the intervention during lunch time in one of the University of Surrey canteens, between 12noon and 2pm. Four consumers who bought confectionary, four customers who bought fruit and four customers who bought neither fruit or confectionary were asked to participate in the study. 120 participants were asked the following questions: 'Why did you buy Kit Kat/biscuits/fruit today?', 'Do you usually buy this item?' and 'What do you usually eat for lunch?' These questions were designed to establish whether the participants' purchase was made on impulse or intentionally. Participants were also asked whether they planned what they were going to eat for lunch: 'always', 'most of the time', 'sometimes', 'rarely' or 'never'. This question aimed to establish to what extend a participants' choice of lunch items was flexible. 60 participants who did not purchase fruit or confectionary item were asked whether they were tempted to buy any of these items.
Analysis
The interviews were analysed using content analysis. Participants' answers were coded and analysed using descriptive analysis, t-tests and one-way Anova. The differences in sales were analysed using Chi-square.
Results
In order to assess the impact of location of food on sales of food differences in sales of fruit vs confectionary according to location were assessed using chi square. The results are shown in Table 1 . (Table 1) The weekly sales were compared: chi-sq (2) = 20.906, p = 0.0001. Post-hoc comparisons revealed statistically significant difference in sales between Week 1 and 2 (chi-sq (1) = 11.997, p = .0005) and week 2 and 3 (chi-sq (1) = 18.535, p = .0001). There was no statistically significant differences between Week 1 and 3 (chi-sq (1) = 0.883, p = .347). These results showed a significant effect of the intervention as the sales of fruit and confectionary changed in the second week. These changes however, were not in the predicted direction. The sales of both fruit and confectionary were lower when these items were positioned by the checkouts. The sales of both fruit and confectionary increased when they were positioned on the sideboard, away from the checkouts. When the fruits were positioned by the checkouts in the second week, the sales decreased from 372 items to 275 items, which constitutes a difference of 26.1%. When the confectionary was moved away from the checkouts, sales in the second week increased from 197 items to 225 items, which constitutes the difference of 14.2%. Thus the observed effect was larger for fruit sales.
2.4.1 Qualitative data including content analysis of the interviews with the participating customers 96 female and 84 male customers were interviewed during the intervention. Most of them were students (62.2%) but members of staff were also well represented (34.4%). The large majority of participants were of white ethnic origin (73.3%) and a large minority was of Asian ethnic origin (16.1%). Most of participants declared their income per year as lower than £10 000 but 36.1% of participants declared their income as above £20 000. A large majority (64.4%) said that they were eating at the canteen several times a week. Full details are shown in Table 2 . (Table 2) The results obtained from 120 participants who bought either a confectionary item or fruit showed that the majority of them when purchasing a confectionary item did it on impulse [N=36 (30%)] while the participants who purchased fruit, tended to do intentionally [N=41 (43.2%)]. The differences were statistically significant (chi-sq (1) Within the group of participants who did not purchase either a confectionary item or fruit with their lunch (N = 60). A large majority said that they were not tempted to buy a confectionary item or fruit. There were more participants who said they were tempted to buy a confectionary item (11.7%) that the participants who were tempted to buy fruit (6.7%) but the difference was not statistically significant. Full results are shown in Table 3 . (Table 3) 
Discussion
The results of Study 1 confirmed the prediction that there will be a difference in sales figures of fruit and confectionary depending on their location. However, these results did not confirm a second prediction that the sales figures will rise when items are positioned close to the checkouts. The latter was particularly salient with the sales of fruit, which fell significantly when displayed by the checkouts and rose when displayed on the sideboard. This pattern was also evident but to a lesser extent in the sales of confectionary.
Retailers are aware of the value of checkout space and are keen to maximize their profits by reserving it for products that are known to elicit impulse buying. Confectionary and magazines, according to Front End Focus study (2008) based on sales data from 565 US leading retailers, are bought most frequently and are classed as 'high impulse' purchase by the industry. The study compared the sales of 18 categories of products sold at checkouts e.g. candy, mints, books, batteries, phone cards, cosmetics, etc. and listed 45 more unusual categories of items that had appeared by checkout stands, such as children's' toys, air fresheners, pizza cutters, windshield solvents, etc. Fruit did not feature among any of these categories and perhaps that is why there had been no studies conducted on the effect on sales of locating fruit in the checkout area.
A possible reason why fruit and confectionary sales declined when either of these items was located by the checkouts may have been due to the efficient cashier service in the university canteen. It meant that customers were not subjected to a long waiting time; therefore the possibility of indulging in an impulse buy was reduced. The time spent queuing at the checkout is an important variable in impulse buying: 5-7 minutes is an averagenot too long to upset the customers but long enough to tempt them to purchase additional items found at the checkout (Front End Focus, 2008) .
The results, showing that participants tended to buy confectionary items on impulse and to purchase fruit intentionally, supported data on impulse buying of confectionary at checkouts. A more surprising result was that the sales of fruit rose when it was positioned on the sideboard. One of the reasons could have been that the fruit was placed in an aesthetically appealing basket rather than split into separate boxes containing bananas, oranges or apples. This arrangement gave an impression of a home fruit bowl rather than the fruit display in a supermarket. Having all fruit in one basket was appealing but it also meant that the process of choosing a particular fruit needed additional time -a preferred fruit might have been underneath other fruit, the fruit quality had to be evaluated, a banana (most popular choice of fruit) had to be detached from a bunch, etc. These actions are relatively time consuming and cannot be performed if there is a pressure to proceed quickly in a queue.
These actions also require a degree of deliberation and by definition are at the other end of the spectrum to impulsive behaviour.
Study 2. The Impact of Availability on Sales of Baguettes
Design and procedure
An experimental, before and after design with repeated measures was used. The canteen removed for one day the choice of white baguettes from their sandwich bar. Instead, the customers were offered brown baguettes only. The sales of brown baguettes were recorded. There were no interviews conducted on the day when the brown baguettes were sold as the researcher did not want to influence the future choices that the customers might make relating to the kind of baguette they choose for their lunch.
Outcome variable
Sales of white and brown baguettes.
Analysis
Data was collected in the form of food items purchased on the basis of till data. The sales of white and brown baguettes were analysed using chi-square.
Results
The number of sales of both white and brown baguettes on different days is shown in the Table 4. ( Table 4) These results showed that the sales of brown baguettes on the day of the intervention were almost as high as the number of total sales of white and brown baguettes on any other day indicating that restricting the availability of white baguettes resulted in a shift in purchases towards the healthier option. However, the intervention did not seem to change customers' preferences as this increase in the sales of brown baguettes did not persist after the intervention.
Discussion
This intervention aimed to test the possibility of nudging strategy on customers' dietary choices in the short term (on the day of the intervention) and in the long term (post intervention). The intervention showed that it was possible to guide customers towards making healthier choice when other options were not available. The customers, no doubt, were aware of this situation but they did not resist it. The sales of brown baguettes on the day of the intervention were almost as high as the combined sales of white and brown baguettes on other days. The customers did have other choices as the sandwich bar also offered ciabattas, focaccias and crusty rolls, so if they did not like brown baguettes they could ask to have their sandwich made in a different type of bread. And yet they didn't, which suggests that habits can be easily disrupted. The one day intervention was not enough; however, to change customers preferences in the long term as the sales of brown baguettes did not increase in the days following the intervention. Despite the fact that the canteen offered in their sandwich bar the choice of other breads in addition to baguettes and by implication the customers choices were not reduced radically, when the length of the intervention was being negotiated, the catering manager agreed to just one day of removing white baguettes from the menu as not to disrupt normal service for too long and not to risk the loss of revenue. However, irrespective of these restrictions the results demonstrated that nudging the customers towards healthier choices is a promising strategy in guiding customers' dietary behaviour. This conclusion supports findings of interventions in microenvironments that demonstrated availability and location to be effective strategies in influencing customers' purchases (e.g. Hoerr & Louden, 1993) .
General Discussion
Study 1 and 2 aimed to influence consumers' purchases at the university canteen by manipulating the location of fruit and confectionary and by nudging the customers towards a healthier dietary choice (brown baguettes) during lunchtime. The results confirmed the predictions that there would be a difference in sales of fruit and confectionary depending on their location, and that the customers would purchase more brown baguettes if white baguettes are not available. However, contrary to predictions, there was a decrease in sales of items that were positioned by the checkouts and there was not an increase in sales of brown baguettes after the intervention.
The fact that the sales of fruit rose in the weeks when it was located away from the checkouts indicates that there may be different processes that guide the purchase of fruit and confectionary. Fruit belongs to a shopping category that requires greater 'elaboration' in decision making and by implication does not lend itself for purchasing at the checkout (Miranda, 2008) . Confectionary, on the other hand belongs to a shopping category that is characterized by 'impulse buying'. 'Impulse buying' has been studied extensively within marketing and psychology. Marketing has relied on impulse buying for the profit margins. Some US statistics claim that 62% of sales in supermarkets are a result of impulsive buying (Abrahams, 1997) . Psychology has contributed to the understanding of this phenomenon by developing reflective-impulsive model (RIM), (Strack & Deutsch, 2002) which sees the behaviour as a joint outcome of two systems. The impulsive system guides quick and spontaneous behaviour while the reflective system guides intentional and deliberate actions. The ratio of impulsive to reflective component in behaviour depends on the regulatory strength of the reflective system. Reflective system has limited capacity and when it gets depleted through i.e. having to resist temptation, its regulatory power diminishes (Baumeister, 2002) . The RIM has proved particularly useful in the study of consumer behaviour and there is now convincing evidence that having to make choice depletes the self-regulatory resource, especially when there are more than two options to choose from (Moller, Deci & Ryan, 2006; Vohn, Baumeister, Twenge et al., Unpublished manuscript) . This suggests that customers would not necessarily feel better served when faced with multiple choices and that it would be easier for them to self-regulate if they had to chose from not more than a couple of options.
Study 2 also showed that a simple intervention can change dietary choices but indicated that although single event may disrupt habitual behaviour, it may not change it in the long term. In a recent study, Lally and colleagues (2008) endeavored to model the habit formation process by asking participants to repeat a novel behaviour (either eating or exercise) every day in the same context for 12 weeks. They found that it took on average 70 days to develop a habit and that a single failure to perform the behaviour had very little impact on the development of the habit. This evidence may explain why buying a brown baguette on a single occasion would not change a long ingrained habit. The fact that a single disruption is unlikely to produce sustained behaviour change should not be taken with resignation but it should be perceived as a prospective trigger which, if followed by continued changes in the environment, has a potential for long term dietary behaviour change.
The notion of nudging strategies as a viable way of health interventions may seem aversive in the light of widely held views that individuals should be free from the patronizing influence of the state. Yet the same individuals view the provision of state-provided health care (in the UK) for granted. In order to reconcile these two divergent expectations, Thaler and Sunstein (2008) propose 'libertarian paternalism' as an ideal that can be justified and viable for both the state and the individual. In their view, the individual can be guided to make choices that have been judged by society as beneficial to long term health. This is the task for 'choice architects'. Their role is to design an environment in which an individual is nudged to make choices that promote health and well being. Thaler and Sunstein (2008) argue that nudging people preserves the ethos of free will and freedom of choice, whilst gently steering them onto a path that benefits the individual's health.
A number of field studies reviewed by Just and Payne (2009) , suggest a variety of nudge strategies that may be effective and acceptable to the consumer. These include the provision of small plates and utensils in 'all you can eat' restaurants, and positioning buffet food further away from the customers. Another idea is offering customers who purchase their food in school or work cafeterias the option of 'restricted debit cards'. The restriction refers to the limited budget available to spend on food and beverages deemed as unhealthy. This way, all customers can retain freedom of choice, while some customers will take up the restricted debit card option as a way of self-regulating.
Conclusion
Although literature indicates that dietary habits may be difficult to change, a recent study suggests that many changes occur across the life span and that some of these occur without effort or intentionality The present study aimed to explore the impact of two simple changes in the environment and show that manipulation of both the location and availability of food can influence customers' purchases towards the choice of healthier options. These findings contribute evidence to the growing momentum in embracing a new development of creating environments that 'nudge' customers into making beneficial choices for their long term health prospects. 
